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EDITORIAL NOTES 

Welcome to the news issue of The Fossil Collector. This issue sees a 
large assemblage of news stories and while they are a little old, they do 
have some interesting and possibly useful information. The news catch-up 
will continue with the next issue as well because I still have quite a few 
news articles and there will undoubtedly be more appearing over the next 
few months. 

This issue also contains an interesting and timely article, by Alan 
Goldstein, on curating your collection and the importance of having a 
collections catalogue, along with supporting documentation. Aside from 
having some interesting and attractive specimens, a catalogue is the next 
logical step an amateur palaeontologist can take in attaining that ‘more’ 
important collection. Before printing Alan’s article, I did a little ‘digging’ on 
who, outside of museums and universities, would actually have a 
collection catalogue and I was quite surprised. It would seem that those 
who collect just about anything of value, and are serious about it have a 
collection catalogue. Do I have a collection catalogue? Yes I do, and 
while not every specimen is in the catalogue, those that I know I will not be 
giving away or swapping are in the catalogue. 

Over the past three months I have managed to fit in a few day trips and 
one long weekend trip collecting fossils and they have all been successful 
and interesting. I should mention here that when I write ‘successful’, I do 
not mean the amount of material collected, this is purely a word I use 
when we have collected possible new specimens. When I write ‘we’, this 
means the small group I collect with, which includes a curator from the 
Queensland Museum, a fellow amateur, my daughter, and myself. At 
present we have another cricket/grasshopper from the Triassic locality 
mentioned in the last issue. We have collected what we think could be the 
male reproductive organ of the Triassic plant Dicroidium, we have also 
collected several more specimens, from different localities, of a Triassic 
bivalve which we think could be the oldest example of its family in the 
world. We have also hit upon a Tertiary (maybe around 20 million years 
old) plant locality which has given up several seed pods and a flower of 
unknown (at present) origin. 

The deadline for the next issue, Bulletin 65, will be November 31, 2001. 
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FINANCES 

Income and expenditure for the twelve months, July 1, 2000 to June 
30, 2001. The previous twelve months income and expenditure (July 1, 
1999 to June 30, 200) is shown in brackets 


INCOME EXPENDITURE 


Subscriptions 



Postage 

610.86 

( 

707.00) 

current 

783.25 

( 1013.66) 

Printing 

694.61 

( 

686.62) 

advance 

569.00 

( 832.00) 

Photocopies, 




overpaid 

17.50 

— 

photo's & bromides 

147.00 

( 

176.50) 

Donations 

31.47 

( 16.78) 

Stationery 

175.98 

( 

22.45) 

Advertising 

— 

— 

Sundries 

216.28 

( 

7.50) 

Bank Interest 

12.31 

( 4.69) 

Secretarial expenses 

87.65 

( 

228.57) 

Sale of Bulletins 

301.00 

( 256.50) 

State/Federal tax 

5.22 

( 

5.69) 




Refunds 

17.50 


— 




Miscellaneous 

— 


34.90 


$1,714.53 

(2,123.63) 


$1,955.10 

(1,869.23) 


Balance at June 30, 2001. 

Brought forward from 1999/2000 $2,530.24 
Add income 2000/2001 $1,714.53 

$4,244.77 

Less expenditure 2000/2001 $1,95510 

$2,289.67 

When the 2000/2001 income is adjusted to include subscriptions paid in 
1998/99 and 1999/2000 ($848.00) and to exclude 2001/2002 and 
2002/2003 subscriptions ($578.50), income for the financial year 
2000/2001 exceeded expenditure by $28.93, compared with $35.35 for the 
previous year. After deducting total advance subscriptions from the 
balance in hand at June 30, 2001, we are left with a NET RESERVE OF 
$1,711.17 ($1,698.24). 

Assets are valued at approximately $2,050 (these include part ownership 
of a word processor [50%], stationery, staplers and back issues of 
Bulletins etc.). At June 30, 2001, there were no liabilities. 

Frank Holmes, Secretary/Treasurer 
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CURATING YOUR COLLECTION 

by Alan Goldstein 

This article first appeared in Fossil News: Journal of Avocational 
Paleontology (USA) Volume 7, Number 2 - February, 2001 and is 
reproduced with the kind permission of the Editor. 

Introduction 

Nothing makes a curator or collections manager bite down on his/her 
lower lip harder than seeing a collection with little or no documentation. 
Amateur paleontologists can make important contributions to the field and 
amass collections which are important scientific resources, such 
collections form the backbone of many great museum collections. A little 
diligence is all that is needed to keep a collection from becoming a useless 
mass of colorful or patterned stones. 

What does it take to make a collection important? 

You might wonder, "How can I obtain an important collection? I can’t 
afford to spend $500 or $5,000 for a rare museum quality trilobite!” As a 
former curator of the Museum of History and Science and now a naturalist 
with curatorial duties, I can assure you that a self collected specimen with 
detailed and accurate locality data can be far more valuable scientifically 
than a costly specimen without data. Amateurs are often very familiar with 
their local collecting sites, they sometimes also have more time to spend in 
the field and consequently, often have the best collections from local sites. 

Most museums will not accession specimens with poor documentation, 
although they may be accepted as a donation and be put to good use by 
the museums education department. The Louisville Science Centre (USA) 
has an assortment of collections, with documentation, dating back some 
200 years. They can be rated as “good” or “bad” by the amount of data 
that is available. Two "good" collections include those of Gerard Troost 
(ca. 1810-1850) and William A. Tharp/William Greenway (ca. 1890-1950). 
What makes these collections historically and scientifically significant is 
that they have collections catalogs (Troost in two, Tharp in seven 
volumes), as well as labels. 
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Documenting your collection 

In documenting your own collection, a separate catalog is important as 
labels alone can get lost or mixed up over the years. A permanently 
affixed catalog number that matches the data in the descriptive catalog 
serves as a “backup” to keep documentation intact. For tiny specimens in 
containers, the container should carry the catalogue number, and the type 
of container should be indicated in the catalog. Most people would know 
the nightmare of locating household goods after a move - imagine the 
difficulty involved if you have to relocate s collection containing thousands 
of specimens! A label alone is simply not enough. 

It’s very difficult to start a catalog, especially if you already own several 
thousand specimens, but it is never too late. Curating your own collection 
is a chore, but for many collectors and all museums, it is essential. Can 
you imagine an art collector who obtains paintings or sculptures without 
knowing who painted or sculpted them? What is the significance of a 
beautiful fossil shark tooth without the knowledge of where it came from? 
You can use your computer to document your collection and there are 
some inexpensive database programs available but in the long run, you 
cannot have “too much” information on an individual specimen. 

The locality is the most important piece of information you need, even 
more so than the identity of the fossil or the geological formation, both of 
which can be determined later. The location (and level within an outcrop), 
once lost, cannot be retrieved. Fossil names often get revised, so an 
obsolete name on a label is no cause for concern. 

Some people who offer poorly documented or vaguely labeled specimens 
could be trying to protect a secret (or illegal) collecting locality (an example 
of such material is that currently available from China). The scientific 
value of these specimens is greatly diminished or worthless, if you want a 
collection a museum would be proud to retain, try to avoid obtaining 
"suspect” specimens. If the market for poorly documented specimens 
dries up, collector and dealers will be more apt to make sure their stock is 
accurately labeled. 

Although much documentation for individual specimens in the Troost 
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collection has been lost, with the catalogs intact, it would be possible to 
“repatriate” minerals with their catalog numbers. I have done this a 
number of times and to facilitate further work, I am currently putting the 
complete catalog in a database. 

Information which may be useful in the future includes from who you 
obtained the specimen (and when) and, if self collected, when you found it, 
if purchased, the price should also be included in the catalog. A hundred 
years from now, these seemingly esoteric bits of information might be 
invaluable! The historical significance of most collections cannot be 
estimated now, in a century your collection will be remembered by the 
information you provided. Someone might do a thesis on collecting in the 
late 20th century based on your collection, its catalog(s) and other 
supporting documentation. 

What is supporting documentation? This includes correspondence relating 
to the specimens, catalogs, locality maps, photographs, catalog lists (for 
purchases), even books you used in the process of obtaining specimens. 
Gerard Troost refers to Parker Cleaveland's Mineralogy and Abbey Hauy’s 
Trait de Mineralogy, 1st and 2nd editions in volume 1 of his catalog 
(commenced 1811) as to the manner it was arranged and the 
crystallographic descriptions. In the second volume (commenced 1826), 
he cites C.C. von Leonardt's Handbuch der Oryktognosie, 2nd edition and 
J. Dana's System of Mineralogy, 2nd edition as his sources for organizing 
his catalog (and collection). Unfortunately, with the exception of his 
mineral catalog and some correspondence, little remains of his supporting 
documentation. 

The Tharp collection contains an abundance of supporting documentation. 
This includes books, journals, magazines, mineral and fossil sale catalogs, 
and seven scrapbooks with newspaper clippings, letters and photographs 
from about 1892 to the mid 1930s. One interesting sample is a piece of 
cobaltite from Tennessee assayed by Thomas Edison, given by a 
Tennessee collector to William Greenaway (the original collector who gave 
Tharp his collection in the 1950s). Much historical information can be 
found in this collection of supporting documentation. 

One might suppose it is possible to "go overboard" in retaining 
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documentation; however, in a couple of centuries, these same papers may 
be a historical “gold mine." Organization of the documentation is obviously 
useful for future curation. I have thousands of pages of correspondence 
(including copies of e-mail) on file that directly ties to my collection. 

Keeping a duplicate copy of your catalog at a separate location (i.e. safety 
deposit box, at work, or a relative's house) will be essential in case the 
catalog and/or the collection is lost in a disaster or is stolen. I am a firm 
believer in maintaining a paper copy, as technology and electronic retrieval 
systems change faster than the average collector's ability to keep up. 
Consider this: most electronic data from NASA's space missions from the 
1960s and 1970s is irretrievable because there is no working equipment 
that can read the magnetic tapes. 

Specimens with considerable monetary value should be photographed and 
stored securely. Theft of minerals and fossils is certainly as widespread as 
it is in art. There is a consortium of museums which publishes lists of 
stolen specimens and sends them to curators. Some of the magazines 
that cater to collectors will publish photos of stolen specimens from time to 
time. The FBI and Interpol collaborate to document stolen art, and could 
do the same with valuable fossils. 

Investigate before donating 

Some donors leave an endowment to cover the curatorial expenses, and 
although this is helpful, it is not essential. Most museums will not turn 
down your collection just because you cannot give them funds to purchase 
cabinets or hire a curator to organize it. If you choose to leave a collection 
to a museum in your will, notify them in advance. They may not have the 
storage space or ability to curate the collection properly and may 
recommend another museum. Find out if they have the staff and interest 
to curate your collection. If they wish to disperse your collection, or auction 
a portion of it to buy other specimens, is that okay? Can they exchange 
specimens with other museums? A well-documented collection has a 
cohesiveness that cries out, "Keep me intact!" If you donate a collection of 
several thousand specimens, do not expect the institution to put it all on 
display. It is physically impossible and extremely expensive to show an 
entire large collection. Scientifically important specimens are often "too 
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ugly" to display. Most museum visitors have the patience and interest to 
view only a few displays before moving on to another exhibit. 

If you are in good health and want to learn more about the museum to 
which you intend to donate your collection, get to know the people and 
spend some time there as a volunteer. Curating is both time-consuming 
and educational; I have learned more mineralogy from my curatorial duties 
than from university studies. An eagerness to learn is the most important, 
and most curators would give their eyeteeth to have one dedicated 
amateur working in their collections. 

If you live near a museum or university, make an appointment to visit the 
curatorial staff and professors. Most of them will be helpful and pleased to 
talk to you. With funding sources scarce, a good volunteer is worth a lot. 
Building professional relationships will increase your knowledge, and thus 
the scientific value of your personal collection. It is you, the collector, who 
is most likely to make a discovery in the field. Professionals cannot spend 
the time in the field and may not know the local terrain as well as an 
amateur. If you are knowledgeable, the discovery is yours. If not, it may 
never be made, or will be made instead by the next knowledgeable person 
who stops at your favorite collecting spot. Discoveries are often made 
inadvertently. I have made a few myself (see, for instance, Ausich, 
Goldstein & Yates, in press). 

To keep or not to keep, that is the question 

Is there anything that you should not keep? Collectors are, by and large, 
possessive of items they collect. What happens if you discover a new 
fossil species? Most people cannot determine if something is undescribed 
without consulting an expert. If you find the first of something and it is then 
described in the scientific literature, a holotype or cotype must be 
designated (see Dunn and Mandinaro, 1988a, 1988b). This is the type to 
which all subsequent studies must be compared. There may only be a 
handful of specimens or just one. It should be available for any qualified 
scientist to study. Type specimens do not belong in amateur collections, 
where they may eventually become lost. Even if you bequeath your 
collection to a museum, the importance of a type specimen may be lost on 
your descendants who may not obey the terms of the will (too much 
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trouble, too expensive to ship, etc.). Or the curator may be unaware that a 
type specimen is within your collection. You would still have the right and 
privilege of entering that find in your personal catalog and noting "Type 
specimen placed in the U. S. National Museum, accession number 
XXXXXX." Many fossils can be cast from latex molds and the cast can be 
kept in your collection, while the original is museum-bound. William 
Ausich made a latex mold and two plaster casts of the holotype of 
Abrotocrinus debrae, named for my wife. The original is at the 
Smithsonian, and we have the mold and casts! 

Thoughts on organizing your collection 

How should you organize your collection? Many coded, numerical, or 
alphanumeric systems can be used. How big do you anticipate your 
collection to get? Simple numerical order is fine for a small collection, but 
not well suited to a large one. Professional curators can provide valuable 
input (see Gait, 1985). Fossils could be cataloged using common 
classification systems, such as by phyla. Do not change the system after 
you start, or confusion will surely follow. I do not care for my system of 
cataloging fossil corals, but having cataloged over 1500 specimens, I am 
not going to change it now! 

Various techniques can be used to attach a catalog number to a 
specimen. Whatever method you use, be sure it will not be destroyed by 
water! If you cannot apply a number without a deleterious effect to the 
specimen, consider numbering the storage container (which should 
securely hold the specimen and not be opened like a fold-up box). White 
acrylic paint, typewriter correction fluid, and numbered paper glued to the 
back of the specimen are all in widespread use. Fossils composed of 
framboidal pyrite (micro-crystalline pyrite) should be given special 
consideration. Some chemical reactions from minerals can destroy paper- 
based boxes or wooden storage drawers over time. 

Conclusion 

t 

If you have or desire to have an important collection, documentation for 
each specimen is required. You have to make time to do the work, 
especially if you have not established a catalog. A few evenings a week 



September 2001 


THE FOSSIL COLLECTOR 


Page 11 


are sufficient to make headway even in large collections. As long as you 
are an active collector you will never catch up, but that is not essential. 
Ultimately your own personal collection may be enjoyed not only by you 
and your friends, but also by future scientists and museum visitors from all 
over the world-if you take the time and curate your collection wisely today. 
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BOOKS AND BOOK REVIEWS 

Amber, by Andrew Ross, 1998. Natural History Museum Publication 
(Harvard, USA), ISBN 0-674-01729-3 

How many of us have gone to gem, mineral or fossil shows and seen 
those near perfect insects in amber? Apart from fancy minerals and huge 
slabs of fossils they were amongst the first to catch my eye at any I went 

to! Of course the first reaction is sometimes "It’s got to be fake!". 

and the second has to be "How do you know if its real then?" No-one at 
the time could ever tell me of course, sometimes the dealers just said to 
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trust them, others (not very politely) just told me to go away, and even a 
few that said they didn't have a clue. The first few chapters of the book 
deal with how amber is formed, what its properties are and then goes on to 
tell you the tests to determine if amber is real or fake - so all your 
questions are answered! 

The book itself is quite small containing only 73 pages and at a cost of 
approximately AU$26 some may think its not very good value for money. It 
was recommended to me by Paul Tierney who I've trusted to identify some 
of my specimens so I also trusted him on the book as well, I'm very glad I 
did! Although not large in size it is one of the most comprehensive books 
on amber I've seen. Along with a load of excellent pictures and the basics 
of what amber is, where it is found etc., Ross has also done a very easy to 
follow identification section. You only have to answer a series of questions 
like "does the specimen have 6, 8 or more legs?" then go to "x", drawing 
identification is then made simple. All the pictures show great detail and, in 
my opinion, it would be worth the money just for those. 

Overall definitely value for money. It is available from the US online 
bookshops or can be ordered at most good bookshops in Australia where 
you save on the postage costs. 

Reviewed by Les Tennent 


IN THE NEWS 

Ancient Reptile Walked on Two Legs. 

The discovery of a fossil reptile that walked on two legs shows that bipedal 
locomotion evolved long before the dinosaurs. The exquisitely preserved, 
290 million year old skeleton of Eudibamus cursoris was dug up in a 
German quarry by an international team of scientists. 

It is the oldest known member of the Parareptilla, a major group of 
primitive reptiles. Eudibamus does not appear to be a direct ancestor to 
later reptiles, including some dinosaurs, that adopted a bipedal posture 
and gait. This may indicate that the ability to walk upright on two legs 
arose several times, independently, during reptile evolution. 
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Although only 26.1 cms (10.3 inches) long, the Eudibamus fossil contains 
a wealth of clues about how the reptile moved. Scientists say the 
creature’s upper limbs were relatively short for its overall size, while its 
lower limbs were relatively long. The reptile also had an unusually long 
foot and tail, proportions usually indicative of bipedal locomotion. 
Scientists think the long tail could have served as a sort of rudder, 
compensating for changes in the animals centre of gravity as it moved 
along in an upright position. 

Other evidence of bipedalism comes from the arrangement of the hip, 
knee, and ankle joints in the reptile’s lower limb. The surfaces of the joints 
are arranged so that the bones in the legs formed a straight line when the 
hind limbs were fully extended. This means that the creature’s ankles and 
knees were able to flex and extend in only one plane, in a similar way to 
how human knees and ankles move mostly back and forth, but not side to 
side. Eudibamus cursoris appears to be the earliest known tetrapod, or 
four legged vertebrate, to adopt the distinctive posture and gait. 

“This find is fascinating because it confirms that bipedalism is an 
innovation that has happened several times,” said Professor Robert Reisz, 
of the University of Toronto at Mississauga. “It happened in some 
dinosaurs, and their bird descendents, and it happened in mammals, so it 
must be a good idea in terms of evolution." 

“There are only a couple of times in evolutionary history when animals 
have gone from a sprawled posture, like that of a four legged lizard, to an 
upright posture, when they tuck their limbs under their bodies, it happened 
once in dinosaurs then again with mammals. So to find an example of an 
animal that did this before dinosaurs or mammals is particularly exciting.” 

According to the researchers, who reported their work in the journal 
Science, even on four legs, the creatures distinct posture would have 
distinguished its movement from the sprawling gait used by the other 
tetrapods of the time. Eudibamus belongs to an extinct family of early 
reptiles with an unusually large geographic range, compared to its 
contemporaries in the early Permian (about 290 to 268 million years ago). 

"It was thought that the ability to run on two legs and stand upright first 
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emerged in dinosaurs and their relatives. But this discovery has shown 
interesting and exciting things happening in the evolutionary history of 
reptiles well before the advent of dinosaurs,” said Professor Reisz. 

The teeth of Eudibamus indicate that it was a plant eater, so it was not 
using the extra speed gained from its bipedalism to chase food, instead, it 
was probably using the speed to escape predators. 

Professor Reisz and colleagues plan to continue excavations at the 
German quarry, which has already yielded a number of well preserved 
fossils. “It’s a super site, a unique locality, and it give us a chance to show 
that some neat things were happening with reptiles in the Palaeozoic, long 
before the appearance of dinosaurs,” said Reisz. 

Summary of story from BBC News Online, November 2, 2000. 

Bones of Contention 

The fossilised remains of the first land animal may lie in a quarry in 
Northern Victoria. Doctor Anne Warren is on a mission to solve one of the 
world’s greatest riddles and she hopes the quarry hides the animal that 
moved from water to land hundreds of millions of years ago. Dr. Warren 
hopes this animal will solve the mystery of how, when and why animal life 
originated on land. 

Dr. Warren’s laboratory, at La Trobe University, is cluttered with models of 
mysterious creatures and casts of bones. In small white boxes in the 
anteroom lie the fossilised bones of Australia’s most mysterious creature - 
a Queensland specimen that will keep Dr. Warren busy between trips to 
the Victorian quarry. The bones come from what was probably one of the 
first vertebrates to walk on land, about 330 to 350 million years ago. It is 
this invasion that led to the evolution of all vertebrate animals alive today, 
including humans. The animal was about one metre long and was 
uncovered after a grazier’s son found bones at their Queensland property 
five years ago. 

Dr. Warren’s work with Dr. Susan Turner, of the Queensland Museum, 
takes her back to a time when primitive plants and insects had not long 
begun to colonise the land. At the end of the Devonian era (360 million 
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years ago) there were amphibians, at the beginning of the Upper 
Carboniferous (323 million years ago), there were creatures called 
amniotes that had moved to land full time. Amniote embryos were totally 
enclosed in a fluid filled sac, such as an egg, and so no longer needed 
water to grow. But there is a gap of 20 million years where there are no 
fossils of these tetrapods,” Dr. Warren says. To make things even more 
frustrating, the Queensland animal and tetrapod fossils look nothing alike, 
and there are no fossils found that link the two. 

“In this gap you have the origin of terrestriality, and you have also got the 
origin of all the later groups that are the forerunner of today’s land 
animals,” Dr. Warren says. “In this gap, these animals must have first 
moved to land." And it is in this gap, 333 million years ago, that the 
Queensland creature lived. To Dr. Warren’s delight, the animal, which 
probably looked like a mix of large salamander, lungfish, and lizard, 
probably spent some of its life on land. To her, it looks like the animal may 
be one of the first of these amniotes. 

Dr. Warren thinks its main home was water, possibly in the shallows, 
because its limb bones look like paddles and the vertebral column is not 
fully formed. Maybe it walked on land but just was not very good at it. 
“But it could have been the animals were living in very shallow water with a 
lot of weeds, pushing themselves through the vegetation. Maybe they 
went on land to lay their eggs in a protected area, or maybe they simply 
moved because about this time everything came onto land. Vegetation 
was getting established and invertebrates such as insects were there and 
would have made good food sources," Dr. Warren says. 

Dr. Warren has been a palaeontologist for 30 years and still gets excited 
about field work. “At the Queensland site, you are seeing something, a 
type of animal, which perhaps no one in the world has ever seen, it is 
something entirely new and that’s very exciting.” 

The Queensland animal suggests that other primitives could be found in 
other parts of Australia and one of the likely places is the quarry in 
northern Victoria. 


Summary of story in the Herald Sun, December 15, 2000. 
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Extinct Bird in ‘Ground Breaker’. 

The DNA of extinct birds has shed new light on the formation of the 
continents in the Southern Hemisphere. Scientists have analysed the life 
molecules from several extinct creatures to establish an evolutionary 
history for the ratites, the flightless birds, including the emu, ostrich and 
the kiwi, found in countries south of the equator. The work not only 
confirms the geological evidence for the timing of the breakup of the once, 
great supercontinent known as Gondwana 200 million years ago, it also 
has major implications for the cloning of extinct species like the dodo. 

The researchers say the technical difficulties they encountered in isolating 
and piecing together stretches of old DNA clearly indicate that any projects 
to bring back to life even recently extinct animals are doomed to failure. 

Dr. Alan Cooper, from Oxford University, UK, and colleagues ground up 
small chunks of bone from the moa, the giant birds of New Zealand hunted 
out of existence by humans about 200 years ago. From this powder, the 
team were able to isolate what was left of the DNA in the birds’ 
mitochondria, the energy generating structures that reside just outside the 
nuclei of cells. This mtDNA, as it is known, has become a useful tool for 
studying evolution. It mutates - errors appear - at a steady rate, meaning it 
can be used as a “molecular clock" to investigate the history of a species. 
The researchers calibrated the clock by comparing the moa mtDNA with 
sequences taken from another extinct ratite, the Madagascan elephant 
bird, and living animals such as the emu. The results allowed the 
researchers to trace common ancestry and the probable timings for when 
groups of animals became separated to evolve as different species. 

The fossil record shows ratites were a major feature of the animal life of 
Gondwana, and the pattern of their evolution can therefore indicate the 
order in which the present day continents broke off to leave isolated 
populations of birds. The moa DNA is revealing new information about 
New Zealand itself. “We’re getting an interesting picture of an island that 
has continuously broken into two and joined back together again, and that 
seems to have caused an amazing pattern of speciation and animals,” Dr. 
Cooper says. 
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The DNA sequence isolated by Dr. Cooper and his team is the largest 
ever assembled from an extinct creature - 17,000 base pairs in length. 
Even so, the work proved a major struggle because the DNA was so badly 
degraded. “When we got to a section of repetitive DNA where a lot of the 
code is in a junk arrangement it was extremely difficult to sequence 
through it. A large part of most nuclear genomes of animals are made of 
junk DNA and if we couldn’t even get through a small piece of only about 
1,000 base pairs in length, it’s going to be impossible to do it from 
genomes of the order of billions of base pairs.” Dr. Cooper said this meant 
obtaining a complete genome from an extinct creature, like a dinosaur, to 
clone it back into existence would prove impossible. “Technical issues 
aside, the habitats of these organisms have long gone, there are no 
parents to teach them how to behave and no food for them to eat - it really 
isn’t going to happen,” says Dr. Cooper. The moa research was published 
in the journal Nature. 

Extract of story from BBC News Online, February 7, 2001. 

Dinosaur Bites Back 

The dinosaur known as Big Al, or more formally Allosaurus fragilis, was a 
“slash and tear" feeder, not a bone cruncher like T. rex, a new study says. 
It used its powerful neck muscles to drive its skull down into its prey like a 
hatchet and then tear away pieces of flesh. 

Researchers from Cambridge University, UK, borrowed an engineering 
technique to analyse the forces at work in Big Al’s skull and found it too 
light and unnecessarily strong to have belonged to a bone cruncher. A. 
fragilis probably tore at its food like a modern, giant lizard counterpart: the 
Komodo dragon (Varanus komodoensis). Big Al featured in the BBC 
programme The Ballad of Big Al, made by the Walking With Dinosaurs 
team. The biggest of its kind were 12 metres (39 feet) long, stood 3 
metres (10 feet) tall and lived during the late Jurassic Period, around 150 
to 145 million years ago. 

Dr. Emily Rayfield and her colleagues at Cambridge’s Department of Earth 
Sciences wanted to try to explain the peculiar structure of its skull. “It has 
a weird combination of features. The upper part of the skull is strong but 
the front of the lower jaw is weak, and the skull has a series of struts at the 
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back,” says Dr Rayfield. Dr. Rayfield used a technique called FEA, or 
Finite Element Analysis. “We built a digital model of the structure of the 
skull and then divided it into 3D blocks.” Dr Rayfield explained that once a 
computer knows the properties of each block - the elasticity for instance - it 
can calculate how the whole skull would behave under stress. The 
technique has been used for many years in engineering and orthopaedic 
design, but the idea of trying it on dinosaurs came when a colleague heard 
of a study on horses’ hooves, she said. 

Modern cow bones are a near equivalent to dinosaur bones, so she used 
elasticity data from them, then calculated how strong the dinosaur’s 
muscles would have been. It turned out that the Allosaurus skull was 
“overengineered”: it could withstand much higher forces than it would need 
to cope with by simply biting and crunching bones, and though it had a 
relatively tame bite, it could withstand high forces applied upward to its 
teeth. “There were two ways to explain this. Either it was overdesigned 
for day to day basic use or it was an adaptation to its feeding strategy: 
opening its jaws really wide and slamming its upper row of teeth down into 
its prey. An analogue would be a person wielding a large, heavy hatchet," 
Dr. Rayfield said. This research was published in the journal Nature. 

Summary of story from BBC News Online, February 23, 2001. 

Impact Destroyed Life 250 Million Years Ago 

Earth’s biggest mass extinction, 251 million years ago, was triggered by a 
collision with a comet or asteroid, US scientists say. They have reached 
this conclusion by looking at atoms trapped inside molecular cages of 
carbon. The impact occurred when all the Earth’s land was joined 
together into a supercontinent called Pangea. Researchers have no idea 
where the object came down, but they have identified traces of it. In rock 
layers laid down at the time, there is a much higher concentration of 
complex carbon molecules, called fullerenes (or buckyballs), that have 
different isotopes of helium and argon trapped inside them. These 
molecules could only have been delivered from space, the researchers 
say. 

The fullerenes contain at least 60 carbon atoms in a structure resembling 
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a soccer ball. The researchers believe these particular fullerenes are 
extraterrestrial because the gases trapped inside have an unusual ratio of 
isotopes that indicate they were made in the atmosphere of a star that 
exploded before the Sun was born. “Fullerenes form in carbon stars, 
that’s what’s exciting about finding them as a tracer," said Dr. Luann 
Becker, from the University of Washington, US. 

The telltale fullerenes were extracted from sites in Japan, China and 
Hungary, where the sedimentary layer at the boundary between the 
Permian and Triassic Periods has been exposed. Dr. Becker said the 
fullerenes were found at very low concentrations above and below the 
boundary layer, but they were found at unusually high concentrations at 
the time of the extinction. 

The research was made difficult because there are few 251 million year 
old rocks left on Earth, most rocks of that age have been recycled through 
the planet’s tectonic processes. “It took us two years to do this research, 
to try to narrow it down enough so that we could see this fullerene 
signature,” Dr Becker said. 

The fullerene concentration at the Permian - Triassic boundary means 
they were delivered by a comet or asteroid. Researchers estimate the 
object was 6 to 12 km (3.7 to 7.4 miles) across, or about the size of the 
asteroid believed responsible for the extinction of the dinosaurs at the end 
of the Cretaceous. The scientists determined the size of the object based 
on two factors: 

• If the body was smaller than 6 km (3.7 miles), the effects would 
not have been global; 

• If it was larger than 12 km (7.4 miles), there would have to be 
more gas laden fullerenes distributed around the world. 

“The impact of a body of this size releases an amount of energy that is 
basically about one million times the largest earthquake recorded during 
the last century,” said Robert Poreda, associate professor of earth and 
environmental sciences at the University of Rochester, New York, US. 

Researchers believe the impact and rapid extinction occurred 
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simultaneously with some of the most extensive volcanic activity the world 
has ever seen - enough lava to cover the entire planet to a depth of 3 
metres (10 feet) oozed out of the ground in Siberia in less than one million 
years. These changes wiped out 90% of all marine species and 70% of 
land vertebrates. “If the species cannot adjust, they perish, it’s a survival 
of the fittest sort of thing. To knock out 90% of organisms, you’ve got to 
attack them on more than one front,” said Dr. Becker. 

The mass extinction of 251 million years ago was the greatest on record. 
Many fossils below the boundary, such as trilobites, which once numbered 
more than 15,000 species, are completely absent above it. There is also 
strong evidence suggesting the extinction happened very rapidly, in as few 
as 8,000 to 10,000 years. It was thought that any asteroid or comet 
collision would leave strong evidence of the element iridium, the signal 
found in the sedimentary layer from the time of the dinosaur extinction. 
The team believes the difference might be because the two bodies that 
slammed into the Earth had different compositions. 

In 1996, Becker and Poreda discovered that fullerenes found in a huge 
impact crater in Canada came from space nearly two billion years ago. 
Last year, they showed that even more complex carbon molecules, with as 
many as two hundred atoms, had survived the impact that wiped out the 
dinosaurs. The finding are reported in the journal Science. 

Summary of story from BBC News Online, February 23, 2001. 

Fossil Fish in Chinese Tale 

Ancestors of the first fish that crawled on to land, probably arose in China. 
The discovery of a 400 million year old fossil fish at a site in what is now 
southern China throws light on a fishy "garden of Eden”, where creatures 
first evolved lobe like fins that went on to form limbs. The fossil fish, which 
lived near what was once an isolated continent, now Yunnan Province, is 
much more primitive than expected, showing shark like features. It could 
force the reassessment of the evolution of prehistoric fishes, which 
scientists believe are the common ancestors of all land vertebrates. An 
international team from the UK, China and United States carried out the 
work, which is published in the journal Nature. 
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Co-researcher Dr. Xiaobo Yu, of Kean University, New Jersey, US, said 
the 400 million year old fossil specimen, called Achoania, represented a 
previously unknown form of very early lobe finned fish. “Most members of 
this group are extinct, except for the lungfish and coelacanth. Among the 
extinct members of the lobe finned fishes, one branch later gave rise to the 
tetrapods, this is why people are very interested to find out how lobe 
finned fish arose in the first place,” says Dr. Yu. 

He said the fossil fish was much more primitive than expected, sharing 
some features with sharks. “From a layperson’s perspective, Achoania 
suggests we are more primitive than we used to believe," Dr. Yu said. 

Palaeontologists believe that Achoania is a very distant ancestor of both 
the modern bony fish and lobe finned fish. But the fossil shares some 
features with the shark family, more primitive fish that are made up of 
cartilage not bone. Its eyeballs, for example, were anchored in their 
sockets by strips of connective tissues, similar features are seen in sharks 
but not in modern bony fishes such as cod and herring. “We're finding that 
alongside the characteristics we would have expected it to have, it’s 
turning out to have a collection of bizarre, primitive features only seen in 
other vertebrate groups,” said Per Ahlberg, of London’s Natural History 
Museum, who collaborated on the study. 

Ahlberg said that fossil fish of a similar age to the Chinese fossil had been 
found in Europe and North America but not lobe finned ones. “It’s turning 
out that an awful lot of the earliest and most primitive lobe finned fishes 
came from China. Possibly, the beginning of this family tree that 
eventually led to us came from southern China,” says Ahlberg. Ahlberg 
said a number of other fish fossils had been found at the same site, which 
had never been seen before. The specimens, which are now being 
examined by scientists, could raise further tantalising clues about the 
ancestry of land vertebrates. 

Summary of story from BBC News Online, February 28, 2001. 

Rocks Reveal Amazing Dino Lights 

When the dinosaurs walked the Earth, the planet’s magnetic field was 
three times stronger than it is today. The discovery about the strength of 
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the field has been made possible by a new research technique, it could 
help scientists better understand the ancient Earth and how its molten core 
behaved millions of years ago. 

The Earth’s magnetic field interacts with particles streaming from the Sun - 
it is this interaction that gives as the Northern and Southern lights. The 
field also protects us from much of the Sun’s harmful radiation, so 
understanding how it works, and if it might temporarily vanish, could help 
scientists predict potentially harmful fluctuations. 

It is known, for example, that the Earth’s magnetic poles have flipped 
many times in the past, as a compass used 100,000 years ago would have 
pointed south instead of north. The evidence for these polarity changes is 
captured in tiny magnetic particles in new rock. As lava cools around the 
particles, they align themselves with the ambient magnetic field, like a 
compass. Great bands of rock displaying north - south flips are laid across 
the ocean floors, the ages of the rock bands date the changes in the 
Earth’s magnetic field. 

“We know a lot about the directions of the Earth’s magnetic field, it is how 
we unravel plate tectonics and learn something about the Earth’s core. 
But to understand the way the field works, you also need to know the 
field’s strength in the past, and we don’t know nearly enough about that,” 
said John Tarduno, Professor of Geophysics at the University of 
Rochester, US. 

The traditional way to measure the ancient Earth’s magnetic field strength 
(called paleointensity) was developed more than four decades ago. It 
requires a piece of igneous rock to be heated and cooled in a chamber 
that is shielded from any outside magnetic field. In this way, the 
magnetism in the rock’s particles can be “drained". Scientists can then 
increase the magnetic field and measure how much magnetism the 
particles in the rock can hold. However, because of contamination, 
scientists do not regard the technique as being particularly accurate. 

To develop an improved method, scientists at the University of Rochester 
used a superconducting quantum interference device (Squid). This 
equipment is normally employed in computer chip design, and is extremely 
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sensitive to the smallest magnetic fields. “With the Squid, we realised that 
we could start measuring the magnetic fields in single crystals instead of 
whole rocks, that let us use samples we knew had no contamination,” said 
Dr. Tarduno. Early tests have worked well on feldspar, the most common 
mineral on the Earth’s surface. Feldspar has a microscopic shell around 
its slivers of magnetic crystal that protect it from contamination. 

“We can now measure paleointensity in places we could never measure 
anything before and the results are more reliable than ever before,” said 
Dr. Tarduno. Measurements have been made on 100 million year old rock 
samples from India. Scientists are particularly interested in these rocks 
because they come from a period when the Earth’s magnetic field was not 
reversing. It was found that during this time the Earth’s magnetic field was 
three times stronger than the old method suggested. Researchers say 
that besides giving dinosaurs of the time a better display of the Northern 
and Southern lights, the field strength indicates what was happening inside 
the Earth’s core, the geodynamo that drives the magnetic field. "Our 
findings suggest that there is a relationship between magnetic reversals 
and paleointensity,” Dr. Tarduno said. “Such a relationship fits well with 
supercomputer models. It’s an exciting time. We’re really starting to 
understand how the heart of the planet we live on works." The research is 
published in the journal Science. 

Summary of story from BBC News Online, March 2, 2001. 

Ancient Tree Rings Give Climate Clues 

Ancient tree stumps uncovered in a South American earthquake have 
provided the most detailed picture yet of the world’s climate before the last 
ice age. 

An international team looked at the seasonal growth rings in 28 examples 
of Fitzroya cupressoides, a conifer from the region. They found what 
seems to be early evidence of El Nino, the largest single source of modern 
weather variation, which is caused by a cyclical movement of warm waters 
in the Pacific. The researchers say the trees, from Pelluco, in southern 
Chile, provide an unprecedented weather record from 50,000 years ago. 
"What it has done is give us a first glimpse of year by year records,” 
explained Dr. Keith Briffa, of the University of East Anglia, UK. 
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The scientists were able to study the trees as a result of two natural 
disasters. The first covered up and preserved the trees around 500 
centuries ago, the second, in 1960, began to bring the trees back to the 
surface. “It is a bit like a lottery win, there was a bit of tectonic movement 
in 1960 which allowed erosion to expose the remains," said Dr. Briffa. 

He helped analyse the data collected from the ancient specimens, and put 
together information from separate trees to make a single 1,229 year 
climate record. “It is probably one of the oldest ever, continuous, annually 
resolved chronology,” he said. 

By studying the annual growth spurts, dendrochronologists can get an idea 
of the seasonal conditions that existed year on year through a tree’s life - 
how warm it might have been, the amount of moisture that might have 
been in the soil, etc. Well preserved or sub fossil trees have been found 
before in Tasmania and Siberia, but they were around 10,000 years old, 
much younger than the Chilean samples. The data will be more significant 
once it can be linked to other evidence of ancient climate variation. “At 
present, most of our information is from oxygen isotopes in ice cores from 
Greenland and studies have been done tying this in with ocean 
sediments," Dr. Briffa added. 

All this data will allow researchers to build a picture of what the Earth’s 
climate was like before humans were around to make written records. Dr. 
Briffa is co-author of a study on the trees, which is published in the journal 
Nature. 

Extract of story from BBC News Online, March 28, 2001. 

‘Pompeii’ Salamanders Fill Fossil Gap 

A collection of petrified Chinese salamanders is giving scientists valuable 
new information about amphibian evolution. The little animals were 
suffocated en masse 150 million years ago when their pond, near 
Fengshen in Hebei Province about 400 km (250 miles) north of Beijing, 
was smothered in volcanic ash. It was, say researchers, a salamander 
equivalent of the eruption of Vesuvius in AD 79, which had a similar 
petrifying effect on the residents of nearby Pompeii. 

The detail in the specimens is astonishing, the preservation process was 
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so good that in some instances even the soft internal organs have left their 
mark. 

The salamanders, which were recovered from an area no bigger than ten 
metres square, are described in the journal Nature by Neil Shubin, of the 
University of Chicago, and Ke-Qin Gao, of the American Museum of 
Natural History in New York, US. The specimens, which record both laval 
and adult stages, are 85 million years older than any other salamanders 
from the fossil record. They hint at an Asian origin for the creatures and 
show clearly that the animals have changed very little since they were 
running under the feet of dinosaurs in the Jurassic Period. "Whether you 
look at a modern salamander or one of these Chinese fossils, they look 
alike. In fact, they look alike in great detail, the bones in their wrists and 
the way the skulls are formed are all the same as their modern 
counterparts," Shubin said. 

Summary of story from BBC News Online, March 30, 2001. 

More Clues That Birds Evolved from Dinosaurs 

A spectacularly intact fossil of a young dinosaur, covered from head to tail 
with striking evidence of primitive feathers and downy fluff has been 
discovered in Northeast China. The remarkable creature’s well preserved 
body, about the size of a large duck, provides the strongest support yet for 
the theory that feathers first arose for warmth and insulation, not for flight, 
says Mark Norell, from the American Museum of Natural History, New 
York, US, in collaboration with Ji Qiang and colleagues from the Chinese 
Academy of Geological Sciences, in Beijing. It also offers further strong 
evidence that many groups of dinosaurs must have been warm blooded 
rather than cold blooded, and that some were, in fact, clearly the ancestors 
of modern birds. 

The 135 million year old fossil was uncovered by farmers in China’s fossil 
rich Liaoning Province and was a member of the dromaeosaur group, 
related to Velociraptor. It was only one metre (three feet) long. 

Palaeontologists have been sharply divided between those who maintain 
that existing fossils clearly show that dinosaurs were the ancestor of 
modern birds, and those who insist that birds evolved from unrelated 
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creatures sometimes called archosaurs. Those who deny the dinosaur to 
bird link are a diminishing but contentious group, and two of them have 
challenged Norell and Ji’s notion that the body of this latest fossil does 
indeed bear early versions of true feathers. 

Storrs Olson, an ornithologist at the Smithsonian Institution’s National 
Museum of Natural History, said he and others had examined the fossil 
and they are convinced that there were no feathers on the beast. “There 
was fuzz on the wings and tail, which is exactly where you should see 
feathers the best developed, but they just ain't there,” Olson said. 
According to Olson filaments of some kind exist but no one really knows 
what they are. 

Larry Dean Martin, a dinosaur specialist at the University of Kansas, is 
another strident opponent of the evolutionary link between dinosaurs and 
birds. He argues instead that birds and crocodiles share the same 
obscure ancestry and may have evolved from small tree dwelling 
archosaurs some 220 million years ago. “If I had a dollar for every 
discovery that was supposed to nail down the dinosaur-bird connection, I’d 
be rich,” said Martin. 

Norell said the criticisms were not unexpected. The fossil, with it’s intact 
body covering “clearly shows the typical herring bone pattern of feathers in 
parallel lines branching along the backs of shafts,” he said. “And the folks 
who can’t see feathers there are simply refusing to give up their old 
beliefs.” 

Norell’s fossil was found in rocks filled with an enormous variety of fossil 
fish, birds, insects, shrimp and even small mammals. In a seeming 
paradox, the feathered but flightless member of the dromaeosaur clan 
actually lived at least 10 million years later than the first true flying bird, 
Archaeopteryx whose fossils date back about 145 million years. But this 
simply underscores the fact that evolution does not proceed step by step 
from one development to another, the process is more like the growth of a 
bush, with many clumps and branches of features that emerge at different 
speeds and in different directions. 

Summary of story in the San Francisco Chronicle and The Age, April 26, 2001. 
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Ancient Tick Found 

A 90 million year old tick, found in amber, and which could have fed on the 
blood of dinosaurs, has stirred up suggestions that it might contain the 
DNA of the fearsome creatures. But the scientist in charge of the parasite 
say they do not intend to turn the film Jurassic Park into reality, as they 
maintain the chances of finding any readable DNA are dim. Instead they 
want to preserve the specimen as it shows unique features not seen in 
modern day ticks. 

The tick is the oldest known fossil of the order Parasitiformes, it’s 
discovery increases the orders age by 50 million years, says Hans 
Klompen, Professor of Entomology at Ohio State University, where the 
parasite is being studied. Carios jerseyi, as it is technically known, is an 
argasid, or soft tick and is estimated to be between 90 and 94 million years 
old. If C. jerseyi really is that old, it could have fed off the blood of 
dinosaurs. “Ticks will feed on anything that has blood, nearly all soft ticks 
having a wide range of hosts," Klompen said. But the ancient tick’s 
precise feeding habits will remain a mystery, since scientists want to 
preserve the unique specimen and not break it up. 

Although C. jerseyi lived during the height of the dinosaur era, the upper 
Cretaceous Period, Klompen is pessimistic that any DNA from dinosaurs 
could be extracted. “You won’t reconstruct a dinosaur from the blood of a 
blood feeding arthropod," he. said. The tick was excavated from an amber 
outcrop in central New Jersey, US, and measures 0.520 mm by 0.445 mm 
(0.02 by 0.01 inches). 

Scientists are puzzled by three dozen or so tiny bristle like hairs aligned in 
two rows on its back. “It was very surprising, soft ticks normally have far 
fewer hairs over their entire body. But this tick is much closer to what I 
anticipate as the evolutionary starting point of all ticks. Most of the hairs 
on the body of a mite or tick are probably contact receptors, if something 
gets too close, the tick notices it’s there. Other Argasidae have hairs, but 
they’re typically much longer and arranged chaotically,” Klompen said. 

Rather than feasting on dinosaurs, Klompen says, it is much more likely 
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that C. jerseyi fed on the blood of sea faring birds. The specimen shows 
similarities to a group of ticks known for feasting on birds and a small 
feather (7.5 mm, or 0.3 inches long) from an unidentified bird was also 
found preserved in the same outcrop of amber. “Finding this feather 
suggests that the tick might have travelled to North America on a seabird. 

C. jerseyi is described in the journal Annals of the Entomological Society 
of America. 

Summary of story from BBC News Online, May 2, 2001. 

Alberta Scientists Find Prehistoric Horse 

Canadian scientists have uncovered what they say is the first unequivocal ' 
evidence that prehistoric North Americans hunted and butchered now 
extinct horses. University of Calgary scientists discovered the pony sized 
horses while excavating at a site in southern Alberta. The site is one of 
the richest archeological fields in North America and is now protected 
under the Alberta Historical Resources Act. The discovery adds weight to 
the theory that over hunting played a major role in the extinction of North 
American horses about 10,000 years ago. The team also found footprints 
of woolly mammoths and an extinct North American camel. 

The site provides “an astonishingly detailed picture of what the New World 
was like during the late Pleistocene Era, we can’t believe how lucky we 
are,” said University of Calgary archeologist Dr. Brian Kooyman. The link 
between the Equus conversidens horse and human hunters was 
established after team members unearthed a skeleton of the horse at the 
site. Several of the horses vertebrae were smashed and it had what 
appeared to be butcher marks on a number of its bones. Some 500 
metres from the skeleton, they also found several spearheads, protein 
residue testing and examination of the spearheads confirmed the artifacts 
had been used to hunt the horses. Although archeologists have long 
suspected the “big game" hunters of the Clovis Period (11,000-12,000 
years ago) of hunting the horses, there has been little evidence to support 
this theory until now. 


Summary of story from CSC News Online, May 3, 2001. 



